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Analysis of the state and functioning of the linear section showed
that during exploitation of the coal pipeline the transportation process was
carried out rather irregularly, load was incomplete, the pipeline capacity
was often less than 50m3/h. In addition, the values of structural and
rheological properties of coal-water fuel (CWF) were unstable. As the re-
sult, there have been conditions for accumulation of precipitations and for-
mation of obstructions in the pipeline for a long time. Therefore, we can say
that the main causes of breakdown in the technological process of CWF
transportation are:
- unstable values of structural and rheological properties of CWF:
- manufacturing defect;
- frequent and long transportation stoppages due to lack of coal, re-
agent-plasticizer; heat generating set stoppages, etc.;
- neglect of emergencies during calculations and design of the pipe-
line.
In 2015, we carried out research on restoration of the working capac-
ity of the linear section of the coal pipeline. We proposed a technology for
cleaning the pipeline off the old suspension and transportation of CWF us-
ing gauge balls [1] made of ice and other materials. Basing on the proposed
technology, there was developed a procedure of cleaning the linear section
and transportation of fuel, the main elements of which are:
• determination of the pipeline state according to preliminary pump-
ing by flushing liquid (water or moderately concentrated suspension) of the
linear section of the coal pipeline;
• identification of the most intense sections where precipitations
thickness is from 50 to 100 mm (depending on changes in the flow rate and
pressure);
• calibration of critical sections by ice gauge balls with initial diame-
ter d = 100mm, followed by increase in diameter of the balls;
• calibration of more extensive sections with precipitations thickness
of less than 40 mm by combined polyurethane balls with d = 300 mm.
Use of this technology allowed pumping the pipeline and increasing
the pumping capacity up to 80 m3/h after a long stoppage.
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The results of this research confirm the working capacity of the pro-
posed cleaning technology and transportation of CWF using gauge balls
made of ice and other materials [2,3,4].
However, to fully restore the capacity and improve the reliability of
exploitation of the linear section of the pipeline, one should fulfil the fol-
lowing additional actions:
· to equip emergency earth storages along the route of the coal pipe-
line to receive flushing water and unconditional coal-water suspension dur-
ing their emergency extension;
· to reconstruct cameras of release of gauge balls at the head and in-
termediate pumping stations in order to shorten the load time of the balls;
· to equip the linear section of the coal pipeline with a radio relay
system of collection and transmission of telemetric information from block-
boxes to the supervisory console of the coal pipeline, followed by computer
data processing [5,6].
During the process of long stay of an idle hydrotransport system in
the pipeline there was observed slight layering of the suspension, followed
by homogenization at renewal of the flow [7,8,9].
Start of the system after long stoppages caused no difficulties. In the
process of long-term storage there was observed slight layering of the sus-
pension, followed by homogenization during the flow. After long storage
there was some increase in specific losses of pressure that apparently could
be explained by increase in tiny particles of solid material in content of the
suspension and decrease in effectiveness of the plasticizer with formation of
blobs.
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